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Chapter 1 


Mobile Software Bus API 


1.1 References 


[1] Software Architecture Document, Version 1.1 Revision 1.4, LiMo Foundation, 11 September 2007 


1.3 Overview 


This document describes the API interface of the MSB (Mobile Software Bus). 


Many objects such as GUI applications, managers, and engines are constituted on a mobile phone. To 
operate these objects together, a communication system that interfaces them is required. MSB provides a 
communication system that easily cooperates with the system and objects constituted on mobile phones. 
Using MSB with objects provides the following advantages: 


* The communication system does not depend on the operating system or device models. Each object 
can easily operate as the server or client as required. 


The debug function of MSB makes debugging in object linkage easier. 


Communication interfaces such as RPCs (Remote Procedure Calls) make synchronous and asyn- 
chronous communications with other objects operate like a library call. MSB can be used together 
with the GUI Toolkit to facilitate application development. MSB provides a functionality that reg- 
isters objects into the system, deletes objects from the system, and executes an event loop. The 
developer can easily register or delete a self-object into or from the system by writing this function- 
ality into the program. MSB provides a functionality that transfers object-defined events between 
objects. 


1.2.1 Synchronous and Asynchronous Communication 


Objects can perform RPC communication by using the synchronous communication mode. Synchronous 
communication reduces an object's load when the status of a communication changes. To use synchronous 
communication, the developer must design the system carefully because the operation of the sending object 
is locked until the response of the event that was sent from the sending object to the target object is received. 


In addition to the above synchronous communication mode, the asynchronous communication mode is 
supported so objects can communicate with each other asynchronously. In asynchronous communication, 
control returns to the sending object without waiting for the response of the event that was sent from 
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the sending object to the target object. Therefore, asynchronous communication is appropriate for event 
sending without waiting for its response and is appropriate for asynchronous operation between objects. 


Asynchronous communication must be selected if it takes a long time to process events in the target object. 


1.2.2 Operation of MSB Objects 


The figure below indicates the basic use procedure for the object-operation functions described in MSB 
API. 


[1]. Object creation -> Execution 


MsbObiectCreater ) 


MsbCb jectcreate [T 7777777 77-7 


MsbAddGth Source} 


[2]. Example o 


[3]. Deletion o 


MibRemoveGtk Sources) 
2—7 


Figure 1.1: Message Sequence Diagram: MSB Object Creation and Execution 


1.2.3 Macro Support 


No macros or constants are supported for object communication, event callback processing, or name reso- 
lution. Macros are supported for exception processing as discussed below. 
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1.2.4 Exceptions 


The call interface from the client must always terminate with the exception reason information and the 
pointer to the MsbEnvironment structure. This interface has a simple format in which only the information 
indicating the exception type ( major) is specified as the exception information member. 


1.3 Industry Standard 


None 


1.4 External API Documents 


None 


1.5 Plug-in Extension Point Interface 


None 


1.6 Other Interfaces 


None 


1.7 Other Notes 


None 
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Module Index 


2.1 Modules 


Here is a list of all modules: 


Operation of MSB Objects ..................................... 1 
MSB Object Communication .................................... 20 
Registration of Callback Functions for Events in Object Communication... ............ 23 
Resolution of Names ........................................ 26 
СТК Ul Integration Library... .. les 28 
ЕХСерпоп8 se жу s orau е cT TT 30 


Error Codes 


Module Index 


Generated on Fri Feb 1 01:01:00 2008 by Doxygen 


Chapter 3 


Data Structure Index 


3.11 Data Structures 


Here are the data structures with brief descriptions: 


MsBEnyironment x 12 „зуу Se ks өзі A Ee ee 33 

MsbFuncAttr (MSB function communication atrributes for use with MsbFuncCall()) ...... 36 

MsbObject (MsbObject is used to specify an object. MsbObject is the unique information that 
identifies a unique object in the вуйеп)......................... 37 


MsbObjectAttr (MSB object attributes specification structure) .................. 38 


Data Structure Index 
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File Index 


4. File List 


Here is a list of all files with brief descriptions: 


ComponentOverview.h (Component Programming Interface Overview Header Template for 


loc 4l 
ol WP" 42 
eb: Be IMA. cia rs a "Tc TT 44 


msbsys.h 


10 


File Index 
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Module Documentation 


5.1 Operation of MSB Objects 


5.1.1 Detailed Description 


The sequence diagram shown below indicates the basic use procedure for the object-operation functions 
described in this module. For details, see the function specification given later. 


Message Sequence Diagram: 


MSB Object creation and execution: 


12 Module Documentation 


[1]. Object creation -> Execution 


"— . MibObJectCreate( [87 77777 777-7 
MibAddGtk Source | 


[2]. Example o 


MibRemoveGtk Sourc al) 


= 


Figure 5.1: MSB Object creation and execution 


Defines 


* #define MsbEnvironmentCreate(ev) 


Initialization of object environmental variables. 


Typedefs 


* typedef unsigned int MsbObjectID 
The object ID (MsbObjectID) is the generic name of the unique identifiers of MsbObjects in the system. 


* typedef MsbBool(*) MsbHandleEvtFunc (MsbObject «client, MsbObject «server, MsbLong length- 
Send, void *sendData, MsbLong lengthRecv, void *recvData, void «data, MsbInt eventID, Msb- 
Environment жеу) 
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Event Handler Function signature. 


Functions 


e void MsbObjectCreate (MsbObject «self, MsbObjectID objID, MsbObjectAttr жайт, int argc, char 
xxargv, MsbEnvironment жеу) 


Creation of object. 


e void MsbObjectDestroy (MsbObject «self, MsbEnvironment жеу) 
Deletion of object. 


* void MsbObjectRun (MsbObject «self, MsbEnvironment xev) 


Execution of object. 


e MsbInt MsbObjectEquals (MsbObject «obj1, MsbObject *obj2, MsbEnvironment жеу) 


Comparison of object. 


e void MsbObjectRecvEvent (MsbObject «obj, MsbEnvironment xev) 
Reception of MSB event. 


* void MsbObjectAttrCreate (MsbObjectAttr жайт, MsbEnvironment жеу) 


Creation of object attributes. 


e void MsbObjectGetSelf (MsbObjectID objID, MsbObject *xself, MsbEnvironment жеу) 
Acquisition of self-object. 


* void MsbRecvSpecificEvent (MsbObject «self, MsbFuncAttr жайт, MsbInt eventID, MsbLong Recv- 
DataLen, void *RecvData, void *«Usrdata, MsbEnvironment жеу) 


Reception of specified event name. 


* void MsbExecQueueEvents (MsbObject «self, MsbEnvironment xev) 


Processing of message queue events. 


5.1.2 Define Documentation 


5.1.2.1 #define MsbEnvironmentCreate(ev) 


Value: 

{ N 
((MsbEnvironmentx*) (ev))->_major = MSB NO EXCEPTION; N 
((MsbEnvironment*) (ev))-» minor = MSB NO EXCEPTION; N 


Initialization of object environmental variables. 


This function initializes the environmental variables. 


* When an instance of the MsbEnvironment type is created, its area must be initialized using this 
function. 
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Parameters: 


— ev This is a pointer to the MsbEnvironment which is the area in which returned exception informa- 
tion is to be stored. 


Returns: 


None. 


5.1.3 Typedef Documentation 
5.1.31 typedef MsbBool(«) MsbHandleEvtFunc(MsbObject «client, MsbObject «server, MsbLong 
lengthSend, void *sendData, MsbLong lengthRecv, void x*recvData, void «data, MsbInt 


eventID, MsbEnvironment xev) 


Event Handler Function signature. 


The types of event handler functions and posthandling functions to be registered should use this signature. 


* client: Sender object. 


server: Self-object. 


lengthSend: Size of transmission data. 


sendData: Pointer to transmission data. 


lengthRecv: Size of reception data. 


recvData: Pointer to reception data. 


data: User data. When user data is not required, then it should be set to NULL. 


eventID: Event ID. 


ev: Area in which returned exception information is to be stored. 


5.1.3.2 typedef unsigned int MsbObjectID 


The object ID (MsbObjectID) is the generic name of the unique identifiers of MsbObjects in the system. 


5.1.4 Function Documentation 
5.1.4.1 void MsbExecQueueEvents (MsbObject х self, MsbEnvironment х ev) 


Processing of message queue events. 


This function processes events on the MSB message queue. 


* This function must be used by the application that uses the MsbObjectRecvEvent() function. 


* The application that uses MsbObjectRecvEvent() must call this function immediately before the 
select issuance. 


Usage: 


Example of main processing of application: 
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int main(int argc, char x*argv[]) 

{ 
MsbEnvironment ev; 
MsbObjectAttr attr; 
MsbObject obj; 
// Initialization of MSB environmental variables 
MsbEnvironmentCreate(&ev); 
MsbObjectAttrCreate (&attr, &ev) ; 
// Creation of object 
MsbObjectCreate (&0рј, object-id, &éattr, 0, NULL, &ev) ; 
// Start of main loop 
while (1) 
{ 


MsbExecQueueEvents(&obj,&ev); // Message queue processing 


) 


return 0; 


Parameters: 
— self Self-object. 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 


5.1.4.2 void MsbObjectAttrCreate (MsbObjectAttr х attr, MsbEnvironment х ev) 


Creation of object attributes. 


This function initializes the object attribute information of the self-object. 


* This function must always be used before the corresponding object is created. 


* MSB Objects will be created with default attributes, use of this API is only necessary if additional 
settings are required. 


* See the definition of MsbObjectAttr for explanation of the supported object attributes. 


* The types of event handler functions and posthandling functions to be registered as defined by Msb- 
HandleEvtFunc. 


* The following self-object communication methods can be specified: 


- MSB FUNCCALL DIRECT 
- MSB FUNCCALL PROTOCOL 


Parameters: 


+ attr Attributes of self-object. 


— еу Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.1.4.3 void MsbObjectCreate (MsbObject х self, MsbObjectID objID, MsbObjectAttr ж attr, int 
argc, char xx argv, MsbEnvironment ж ev) 


Creation of object. 


Creates an object. Registered in the system by creating it. 


* When the same object ID is already registered, the newly created object is overwritten with the same 
object ID. 


* The object ID must be unique in the system. The object that was created with this function must not 
be copied. When the object must be used for another purpose, its entity must be referenced with a 
pointer. 


* When the attributes of the self-object need not be specified, specify NULL in the self-object attribute 
argument. 


* See "Creation of Object Attributes", for explanations of the values that can be specified in the object 
attribute argument. 


* The name of the socket descriptor used by MSB for the MSB Object can be specified by setting 
the fifth argument as shown below (can be specified by Application Launcher depending on security 
domain). 


— divertSocket socket-id (character string). 


The above socket-id value must be a character string that is created by converting a decimal or 
hexadecimal number. 


Usage: 
Example of main processing of application: 


#include <msb/msb.h> 

MsbObject self; 

int main(int argc, char» argv[]){ 
MsbEnvironment ev; 
// Initialization of object environmental variables 
MsbEnvironmentCreate (&ev) ; 


MsbObjectCreate(&self, XXX APP ID, NULL, argc, argv, &ev); 


MsbObjectRun(&self, &ev); 
return 0; 


Parameters: 
> self Self-object. 
— objID 1D of self-object. 
— айт Attributes of self-object. 
< argc Number of start parameters. 
— argv Start Parameters. 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.1.4.4 void MsbObjectDestroy (MsbObject ж self, MsbEnvironment ж ev) 


Deletion of object. 
This function deletes an object from the system. 
* Clients of MSB must use this API to correctly clean up the MSB environment if they have created 
an object with MsbObjectCreate(). 


* This function must not be used from a task other than the task (thread) in which the object to be 
deleted was created. 


Parameters: 


— self Self-object. 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 


5.1.4.5 MsbInt MsbObjectEquals (MsbObject х obj1, MsbObject х obj2, MsbEnvironment х ev) 


Comparison of object. 


This function compares the specified objects with each other and returns the comparison results. 


Parameters: 


< objl MSB object 1 to be compared. 
— obj2 MSB object 2 to be compared. 


— ev Area іп which returned exception information is to be stored. 


Returns: 


MSB, TRUE: MSB objects are the same 
М5В FALSE: MSB objects are different. 


5.1.4.6 void MsbObjectGetSelf (MsbObjectID objID, MsbObject жж self, MsbEnvironment х ev) 


Acquisition of self-object. 


This function outputs the pointer of the self-object that was created with the MsbObjectCreate() function. 


Parameters: 


— objID MSB self-object ID. 
> self MSB self-object. 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.1.47 void MsbObjectRecvEvent (MsbObject х obj, MsbEnvironment ж ev) 


Reception of MSB event. 
When an MSB event is received, this function is called and executes the lower-layer communication recep- 


tion for the server. 


* This API should only be used after the MSB Object has been correctly created. 


* Clients can use this API as an alternative to the MsbObjectRun() API. 


Parameters: 


— obj MSB object. 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 


5.1.4.8 void MsbObjectRun (MsbObject ж self, MsbEnvironment ж ev) 


Execution of object. 


This function executes the main loop of the self-object. 


* The MSB Object must be created before this API is used. 


* This function can execute double-object processing (nested loop). 


Usage: 
Example of main processing of application: 


#include <msb/msb.h> 

MsbObject self; 

int main(int argc, char» argv[]){ 
MsbEnvironment ev; 


// Initialization of object environmental variables 
MsbEnvironmentCreate (&ev) ; 


MsbObjectCreate(&self, XXX APP ID, NULL, argc, argv, &ev); 


MsbObjectRun(&self, &ev); 
return 0; 


Parameters: 


— self Self-object. 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.1.4.9 void MsbRecvSpecificEvent (MsbObject x self, MsbFuncAttr ж attr, MsbInt eventID, 
MsbLong RecvDataLen, void х RecvData, void жж Usrdata, MsbEnvironment х ev) 


Reception of specified event name. 


This API is called to receive only the specified event. When the specified event is posted, the callback 
function is not called, but the received data and user data are stored and then the function processing 
terminates. 


When the specified event is posted, RecvData (the transmission data that was set at the client side) and 
Usrdata are set in the arguments and then returned. 


* Usrdata: Contains the address of the user data that was registered with the MsbBind() function. 


Non-specified events are not processed and remain on the event management queue. The event sending 
side must use the asynchronous communication mode. If the synchronous communication mode is used, 
no response is returned; therefore, the sending side must be locked. 


Parameters: 
— self Self-object 
— attr Communicate attributes 
— eventID Event ID 
— RecvDataLen Length of data to be received 
— RecvData Pointer to the area in which received data is to be stored. 
— Usrdata address of user data. 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.2 MSB Object Communication 


5.2.1 Detailed Description 

This module explains the functions and constants supported for object communication. No macros are 
supported for object communication. 

Defines 


* #define MSB MAX DATA LENGTH (563200L) 


Maximum size (bytes) of transmission / reception data. 


Typedefs 


e typedef Bool(*) MsbCancelFunc (XEvent xe, void «data) 


User-defined cancellation function signature. 


Functions 


e void MsbFuncCall (MsbObject «self, MsbObject «server, MsbInt eventID, MsbLong lengthSend, 
void xargSend, MsbLong lengthRecv, void жагеКесу, MsbFuncAttr жайт, MsbEnvironment жеу) 


Transmission and response reception (synchronous communication). 


e void MsbAsyncFuncCall (MsbObject «self, MsbObject «server, MsbInt eventID, MsbLong length- 
Send, void «argSend, MsbEnvironment жеу) 


Transmission and response reception (asynchronous communication). 


* void MsbObjectFuncAttrCreate (MsbFuncAttr жайт, MsbEnvironment жеу) 


Creation of communication attributes. 


5.2.2 Define Documentation 
5.2.21 #define MSB_MAX_DATA_LENGTH (563200L) 


Maximum size (bytes) of transmission / reception data. 


5.2.3 Typedef Documentation 
5.2.3.1 typedef Bool(*) MsbCancelFunc(XEvent хе, void +data) 


User-defined cancellation function signature. 
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5.24 Function Documentation 


5.2.41 void MsbAsyncFuncCall (MsbObject х self, MsbObject ж server, MsbInt eventID, MsbLong 
lengthSend, void х argSend, MsbEnvironment ж ev) 


Transmission and response reception (asynchronous communication). 


This function specifies the communication method with which the client restarts operation at transmission 
or response reception without waiting for processing to end at the server. Other conditions of this function 
are the same as those of the transmission and response reception processing. 


* The object created with the MsbObjectCreate() function or the object acquired with the MsbObject- 
GetSelf() function must be specified in the Self object argument (first argument) of this function. 


* The EventID argument must specify a unique value for the receiving MSB Object. 


* [f asynchronous communication is performed continuously, processing at the MSB side may be 
delayed, and there may be a wait for processing to end at the transmission side. Such waiting status 
must be restricted. 


Parameters: 
— self Self-object (client) 
— server Server 
— eventID Event ID 
— lengthSend Length of data to be sent 


— argSend Pointer to data to be sent 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 


5.2.4.2 void MsbFuncCall (MsbObject ж self, MsbObject х server, MsbInt eventID, MsbLong 
lengthSend, void ж argSend, MsbLong lengthRecv, void х argRecv, MsbFuncAttr x attr, 
MsbEnvironment ж ev) 


Transmission and response reception (synchronous communication). 


This function transfers function-call arguments from the client to the server and receives the function 
execution result data from the server. 


When this function is called, the data specified with ArgSend is transferred to the server and passed to 
the server-side program. The server-side program creates data and copies it to the area specified with the 
ArgRecv pointer. The data is then transferred to the client, and the function returns the data. 


The data specified with ArgSend can be transferred only up to the length specified with LengthSend, and 
the structure size is usually specified in the argument. ArgRecv receives data up to the length specified 
with LengthRecv., and the structure size is usually specified in the argument. 


* The object created with the MsbObjectCreate() function or the object acquired with the MsbObject- 
GetSelf() function must be specified in the Self object argument (first argument) of this function. 


* The EventID argument must specify a unique value defined for the receiving MSB Object. 
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* If synchronous communication is performed continuously, processing at the MSB side may be de- 
layed, and there may be a wait for processing to end at the transmission side. Such waiting status 
must be restricted. 


* When communication attributes need not be specified, specify NULL in the attr parameter. 
* The user-defined cancellation function should use the MsbCancelFunc signature. 


* See the description of MsbFuncAttr to see the supported attributes for synchronous function calls. 


Parameters: 


— self Self-object (client) 

— server Server 

— eventID Event ID 

— lengthSend Length of data to be sent 

— argSend Pointer to data to be sent 

— lengthRecv Length of data to be received 

— argRecv Pointer to area in which received data is to be stored. 
— айт Communication attributes 


— еу Area in which returned exception information is to be stored. 


Returns: 


None. 


5.2.4.3 void MsbObjectFuncAttrCreate (MsbFuncAttr х attr, MsbEnvironment х ev) 


Creation of communication attributes. 


This function initializes communication attributes that are used in MsbFuncCall(). 


* This function must be executed together with the transmission and response reception function (syn- 
chronous communication). 


* This function need not be called when communication attributes need not be set. 


See the description of MsbFuncAttr for the format of the communication attributes structure. list of at- 
tributes. 


Parameters: 


— attr Communication attributes 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.3 Registration of Callback Functions for Events in Object Com- 
munication. 


5.3.1 Detailed Description 


This module explains the functions supported for event callback processing in object communication. No 
macros or constants are necessary for event callback processing in object communication. 


Typedefs 


е typedef void(«) MsbFunc (MsbObject «client, MsbObject xserver, void *sendData, void *recvData, 
void «data, MsbEnvironment жеу) 


MsbBind() callback function signature. 


Functions 


void MsbBind (MsbObject «self, MsbInt eventID, MsbFunc func, void «data, MsbEnvironment 
xev) 


Registration of callback function in server. 


void MsbBindAfter (MsbObject «self, MsbInt eventID, MsbFunc func, void «data, MsbEnvironment 
xev) 


Registration of postprocessing callback function in server. 


void MsbUnbind (MsbObject «self, MsbInt eventID, MsbEnvironment жеу) 


Deletion of callback function from server. 


5.3.2 Typedef Documentation 


5.3.21 typedef void(*) MsbFunc(MsbObject «client, MsbObject «server, void «sendData, void 
xrecvData, void «data, MsbEnvironment xev) 


MsbBind() callback function signature. 


5.3.3 Function Documentation 


5.3.3.1 void MsbBind (MsbObject х self, MsbInt eventID, MsbFunc func, void х data, 
MsbEnvironment х ev) 


Registration of callback function in server. 


This function registers a callback function in the server. 


* The EventID argument must specify a unique value for the MSB Object. 


* The following values can be set in the callback function (Xxx: Subsystem name, Yyy: Arbitrary): 
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void XxxYyy (MsbObject *client, 
MsbObject *server, 
void *sendData, 
void *recvData, 
void xdata, 


MsbEnvironment хеу 


* When user data need not be specified, specify NULL in the Data argument. 
When a callback function is already registered for the event, it is overwritten by the new callback function. 


Parameters: 


< self Self-object. 

< eventID Event ID. 

— func Pointer to callback function to be registered. 

— data User data to be passed when registered function is called. 


— ev Area in which returned exception information. is to be stored. 


Returns: 


None. 


5.3.3.2 void MsbBindAfter (MsbObject х self, MsbInt eventID, MsbFunc func, void ж data, 
MsbEnvironment * ev) 


Registration of postprocessing callback function in server. 


This function registers a postprocessing callback function in the server. This postprocessing callback func- 
tion is executed when an ordinary callback function is called and the synchronous or asynchronous com- 
munication terminates. When an ordinary callback function is executed, the context at the client side is 
exclusively used until a response is returned from the server. Therefore, when the context at the client side 
must not be exclusively used by an ordinary callback function for a long time, this postprocessing callback 
function registration function (void MsbBindAfter ()) is used. 


The EventID argument must specify a unique value for the MSB Object. 
* Only one postprocessing callback function can be used for each event. 
* The type of the callback function must be the same as that of the MsbBind() function in the server. 


* When user data need not be specified, specify NULL in the Data argument. NULL is passed to the 
fourth argument (void *recvData) of the postprocessing callback function. 


Parameters: 


— self Self-object. 

< eventID Event ID. 

— func Pointer to callback function to be registered. 

— data User data to be passed when registered function is called. 


— еу Area in which returned exception information ж is to be stored. 


Returns: 


None. 
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5.3.3.3 void MsbUnbind (MsbObject х self, MsbInt eventID, MsbEnvironment х ev) 


Deletion of callback function from server. 


This function deletes a callback function from the server. 


* The postprocessing callback function is deleted by this function. 


е This function must not be used from a task other than the task (thread) in which the function to be 
deleted is registered. 


Parameters: 


< self Self-object. 
— eventID Event ID. 


— ev Area in which returned exception information. is to be stored. 


Returns: 


None. 
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5.4 Resolution of Names 


5.4.1 Detailed Description 


This module explains the functions supported for name resolution. No macros or constants are supported 
for name resolution 


Functions 


e void MsbResolve (MsbObject «self, MsbObjectID objID, MsbObject «target, MsbEnvironment 
xev) 


Resolution of name. 


e void MsbReverseResolve (MsbObject «self, MsbObject x*target, MsbObjectID *objID, Msb- 
Environment жеу) 


Reverse resolution of name. 


5.4.2 Function Documentation 


5.4.2.1 void MsbResolve (MsbObject х self, MsbObjectID objID, MsbObject х target, 
MsbEnvironment х ev) 

Resolution of name. 

This function acquires the object to be name-resolved by using its ID. 

The object to be name-resolved that is acquired with this function must not be specified in the Self object 

argument (first argument) of an object communication function (i.e., MsbFuncCall() or MsbAsyncFunc- 

Call() function). 


Parameters: 


— self Self-object. 
— objID 1D of object to be name-resolved. 
> target Object to be name-resolved. 


— еу Area in which returned exception information is to be stored. 


Returns: 


None. 


5.4.2.2 void MsbReverseResolve (MsbObject ж self, MsbObject х target, MsbObjectID х objID, 
MsbEnvironment х ev) 


Reverse resolution of name. 


This function acquires the ID of the object to be name-resolved. 


Parameters: 


— self Self-object. 
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— target Object to be name-resolved. 
— objID ID of object to be name-resolved 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.5 GTK Ul Integration Library 


5.5.1 Detailed Description 


This section explains the functions supported by the GTK UI Integration Library. 


Functions 


e void MsbAddGtkSource (MsbObject «self, MsbObjectAttr жайт, MsbEnvironment жеу) 


СТК event processing receives events from MSB. 


e void MsbRemoveGtkSource (MsbObject «self, MsbEnvironment жеу) 


СТК event processing does not use MSB as event source. 


5.5.2 Function Documentation 
5.5.2.1 void MsbAddGtkSource (MsbObject х self, MsbObjectAttr ж attr, MsbEnvironment ж ev) 


СТК event processing receives events from MSB. 


This function creates a new GTK IO Channel for the given MsbObject and then adds the GTK IO Channel 
into the main GTK event loop. 


* MsbObject and Attributes must first be created via MsbObjectCreate() and MsbObjectAttrCreate() 
respectively. 
* gtk init() should be called prior to this function. 


* gtk main() should be called after this function. 


Parameters: 


— self Self-object 
— айт Attributes of Self-object 


— ev Area in which returned exception information is to be stored. 


Returns: 


None. 


5.5.2.2 void MsbRemoveGtkSource (MsbObject х self, MsbEnvironment ж ev) 


GTK event processing does not use MSB as event source. 


This function closes the GTK IO Channel created in MsbAddGtkSource(). 
* The MsbObject should be destroyed via MsbObjectDestroy() prior to this function call. 


Parameters: 


— self Self-object 
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— еу Area in which returned exception information is to be stored. 


Returns: 


None. 
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5.6 Exceptions 


5.6.1 Detailed Description 
The call interface from the client must always terminate with the exception reason information and the 


pointer to the MsbEnvironment structure. This interface has a simple format in which only the information 
indicating the exception type ( major) is specified as the exception information member. 


Data Structures 


* struct MsbEnvironment 


Defines 


* #define М5В ЕМУ MAJOR(pev) (((MsbEnvironmentx*)(pev)) — _major)) 
* #define MSB ЕМУ MINOR(pev) (((MsbEnvironmentx)(pev)) — _minor)) 


Enumerations 


* enum ( MSB NO EXCEPTION, MSB USER EXCEPTION, MSB SYSTEM EXCEPTION } 


5.6.2 Define Documentation 
5.6.21 #ейпе MSB ЕМУ MAJOR(pev) ((((MsbEnvironment*)(pev)) — _major)) 


Obtain exception type in MsbEnvironment (Major) 


5.6.2.2 #define MSB ЕМУ MINOR(pev) ((((MsbEnvironment*)(pev)) — шіпог)) 


Obtain exception type in MsbEnvironment (Minor) 


5.6.3 Enumeration Type Documentation 
5.6.3.1 anonymous enum 


The types of exceptions are defined otherwise. The following data is indispensable as the exception 
types. 


Enumerator: 
MSB NO EXCEPTION No exception 
MSB USER EXCEPTION Exception defined by user 
MSB SYSTEM EXCEPTION Exception defined by system 
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5.7 Error Codes 


5.7.1 Detailed Description 


This chapter lists the error codes of the errors explained in the MsbExceptions. 


Enumerations 


* enum { 


MSB S UNEXPECTED TYPE - 100, MSB S LISTENING FAILED, MSB S NO MORE - 
BINDINGS, MSB S ENTRY NOT FOUND, 


MSB 5 UNEXPECTED MSGID, MSB 5 SOCKMAKE FAILED, MSB. 5 UNAVAILABLE - 
ERROR, MSB 5 FIND FAILED, 


MSB 5 NO MORE MSBEVENT, MSB. 5 NONE MSBEVENT, MSB S - 
COMMUNICATION DESTROY ERROR, MSB 5 COMMUNICATION CLOSE ERROR, 


MSB C SYNC CANCEL - 120, MSB C SYNC TIMEOUT, MSB C DATASIZE OVER, 
MSB C SYNC PRE CANCHL, 


MSB C SYNC AFTER CANCEL, М5В C NOT EVENT CREATE, MSB М SERVICE - 
UNAVAILABLE = 140, МВ М NO PRINC NAME, 


MSB N NO MORE BINDINGS, MSB N NO ASSIGNED ID, MSB N NO NOT EQUALS, 
MSB N UNEXPECTED OBJECT, 


MSB N NO MORE CLASSNAME, MSB N NOT CANCEL APPNAME, MSB N CLASS - 
INFO FAILD, MSB M MALLOC FAILED = 160, 


МВ М SHMGT FAILED, MSB M SHMCTL FAILED, MSB M SHMAT FAILED, MSB - 
M. SHMDT FAILED, 


МВ М SEMINIT FAILED, | MSB M SEMDESTROY FAILED, MSB M SEMWAIT - 
FAILED, MSB М SEMPOST FAILED, 


MSB M PARAMETER ERROR, MSB M ATOM ERROR, MSB M PROTOCOL ERROR, 
MSB M SOCKET RECV ERROR, 


МВ M SIGNAL SET ERROR, MSB M SIGNAL INITIALIZE ERROR, MSB M SEQ - 
ID FILE ERROR, MSB M SEQ ID QUOTA ERROR, 


MSB M MAKED OBJECT } 


5.7.2 Enumeration Type Documentation 


5.7.2.1 anonymous enum 


Enumerator: 


MSB S UNEXPECTED TYPE ^ communication type error occurred. (A request other than syn- 
chronous and asynchronous communication requests was issued). 


MSB S LISTENING FAILED Server listening failed. (The event for the server object could not 
be received.) 


MSB S NO MORE BINDINGS Available bindings were not found. (The number of registered 
functions of the server object exceeded the maximum limit). 


MSB S ENTRY NOT FOUND No entry was found. (The specified function ID was not found in 
the server object). 
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MSB S UNEXPECTED MSGID ^n unexpected message was received. (An unexpected message 
type was received in the server object processing). 


MSB S SOCKMAKE FAILED Socket creation was not successful. (The socket for object com- 
munication could not be created normally). 

MSB S UNAVAILABLE ERROR The server could not be used. (The server object is not avail- 
able). 

MSB S FIND FAILED The server could not be found. (The relevant server was not found). 

MSB S NO MORE MSBEVENT The number of events registered on the queue exceeded the 
maximum limit. 

MSB S NONE MSBEVENT No event data was found on the MSB event queue. 

MSB S COMMUNICATION DESTROY ERROR The interface could not be deleted. 

MSB S COMMUNICATION CLOSE ERROR Socket deletion was unsuccessful. (The socket for 
object communication could not be deleted). 

MSB C SYNC CANCEL The synchronous response wait processing was cancelled. 

MSB C SYNC TIMEOUT Timer expiration occurred in the synchronous response wait process- 
ing. 

MSB C DATASIZE OVER Тһе communication data size is too large. (Ап attempt was made to 
send or receive data that exceeded the MSB size limit). 


MSB C SYNC PRE CANCEL Processing was cancelled before the event was sent. (Cancellation 
occurred before synchronous transmission because another synchronous communication was re- 
quested). 


MSB C SYNC AFTER CANCEL Processing was cancelled after the event was sent. (Cancella- 
tion occurred after synchronous transmission because another synchronous communication re- 
quest was received from the remote side). 


MSB C NOT EVENT CREATE No events were created. (The function of the type was not regis- 
tered). 

MSB N SERVICE UNAVAILABLE The ID service cannot be used. (The name server object can- 
not be referenced or registered). 


MSB N NO PRINC NAME The ID was not registered. (The specified context was not registered 
in the name server). 


MSB N NO MORE BINDINGS No available bindings were found. (The number of registered 
objects exceeded the maximum limit). 

MSB N NO ASSIGNED ID The object ID was not assigned to the specified object. 

MSB N NO NOT EQUALS The objects do not have the same value. (The objects being compared 
with each other do not have the same value). 

MSB N UNEXPECTED OBJECT The object is invalid. (The acquired object cannot be refer- 
enced [NULL ]). 

MSB N NO MORE CLASSNAME Further object IDs cannot be assigned to the class name. (The 
number of registered IDs reached the maximum limit). 


MSB N NOT CANCEL APPNAME The reserved application name cannot be canceled. (The ap- 
plication name exists as the MSB object name). 


MSB N CLASS INFO FAILD  ^cquisition of class information was unsuccessful. (File access 
error). 

MSB M MALLOC FAILED А resource allocation error occurred. (Area allocation (=malloc) 
failed). 


MSB M SHMGT FAILED ^ shared-memory allocation error occurred. (Shared memory alloca- 
tion was unsuccessful). 
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MSB M SHMCTL FAILED А shared-memory release error occurred. (Shared memory release 
was unsuccessful). 


MSB M SHMAT FAILED А shared-memory attaching error occurred. (Shared memory attach- 
ment was unsuccessful). 


MSB M SHMDT FAILED ^ shared-memory detaching error occurred. (Shared memory detach- 
ment was unsuccessful). 


MSB M SEMINIT FAILED ^ semaphore initialization error occurred. (Semaphore object initial- 
ization was unsuccessful). 


MSB M SEMDESTROY FAILED А semaphore deletion error occurred. (Semaphore object dele- 
tion was unsuccessful). 


MSB M SEMWAIT FAILED А semaphore acquisition error occurred. (Semaphore object acqui- 
sition was unsuccessful). 


MSB M SEMPOST FAILED ^ semaphore return error occurred. (Semaphore object return was 
unsuccessful). 


MSB M PARAMETER ERROR А parameter error occurred in the MSB function. 


MSB M ATOM ERROR An ATOM error occurred. (Acquisition of the specified ID was unsuc- 
cessful). 


MSB M PROTOCOL ERROR А protocol error occurred. (A ClientMessage transmission or re- 
ception error occurred. 


MSB M SOCKET RECV ERROR A socket reception error occurred. (A recvfrom system call 
error occurred). 


MSB M SIGNAL SET ERROR Signal mask setting was unsuccessful. (A sigprocmask system 
error occurred.) 


MSB M SIGNAL INITIALIZE ERROR Signal mask initialization was unsuccessful. (A sigproc- 
mask system error occurred). 


MSB M SEQ ID FILE ERROR Тһе file in which the sequential ID was registered cannot be 
accessed. 


MSB M SEQ ID QUOTA ERROR The sequential ID cannot be assigned in the MsbObject- 
Create() processing. 


MSB M MAKED OBJECT The MSB object has already been created. 
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Chapter 6 


Data Structure Documentation 


6.1 MsbEnvironment Struct Reference 


tinclude <msbsys.h> 


6.1.1 Detailed Description 


In the descriptions of the interface functions, the pointer to this structure is included as an argument in many 
cases. These arguments are used to post exceptions. The explanations of these arguments are omitted. 
MsbErrorCode _minor is the error code defined for each interface. Use the following macros to access a 
member of this structure: 


_major = MSB ЕМУ MAJOR(MsbEnvironment жеу) 
_minor = MSB ENV MINOR(MsbEnvironment xev) 
Data Fields 


* MsbExceptionType major 
• MsbErrorCode minor 


6.1.2 Field Documentation 
6.1.2.1 MsbExceptionType MsbEnvironment::_major 


Type of exception 


6.1.2.2 MsbErrorCode MsbEnvironment:: minor 


Error code 


The documentation for this struct was generated from the following file: 


* msbsys.h 
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6.2 MsbFuncAttr Struct Reference 


#include <msb.h> 


6.2.1 Detailed Description 


MSB function communication atrributes for use with MsbFuncCall(). 


Data Fields 


MsbLong timeOutInterval 
void ж func 


void ж data 

MsbBool preCheck 
MsbBool lockExit 

void * usrLockExitFunc 
void * usrLockExitData 
MsbBool peekEvent 


6.2.2 Field Documentation 
6.2.2.1 MsbLong MsbFuncAttr::timeOutInterval 


This argument specifies the timer expiration value (msec) for stopping synchronous communication if no 
response from the server is received within the specified time during synchronous communication 


6.2.2.2 voids MsbFuncAttr::func 


This argument specifies user-defined cancellation processing. 


When this user-defined cancellation processing is specified, the synchronous communication is cancelled 
without waiting for a response from the server when the event specified in the user-defined cancellation 
processing is received. This should be of MsbCancelFunc type. 


6.2.2.3 void» MsbFuncAttr::data 

6.2.2.4 MsbBool MsbFuncAttr::preCheck 

6.2.2.5 MsbBool MsbFuncAttr::lockExit 

6.2.2.6 void» MsbFuncAttr::usrLockExitFunc 

6.2.27 void» MsbFuncAttr::usrLockExitData 

6.2.2.8 MsbBool MsbFuncAttr::peekEvent 

The documentation for this struct was generated from the following file: 


* msb.h 
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6.3 MsbObject Struct Reference 


#include <msb.h> 


6.3.1 Detailed Description 


MsbObject is used to specify an object. MsbObject is the unique information that identifies a unique object 
in the system. 


Data Fields 


* MsbServer server 


6.3.2 Field Documentation 
6.3.2.1 MsbServer MsbObject::server 
The documentation for this struct was generated from the following file: 


* msb.h 
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6.4 MsbObjectAttr Struct Reference 


#include <msb.h> 


6.4.1 Detailed Description 


MSB object attributes specification structure. 


Data Fields 


MsbObject ж parent 

void * display 

MsbInt wID 

MsbInt ХЕР 

void * xCancelFunc 

void * func 

void ж funcData 

void * handleEvtFunc 
void * handleEvtAfterFunc 
void * handleEvtData 

void * handleEvtAfterData 
MsbShort eventNum 
MsbShort object type 
MsbShort myObject 
MsbChar eventPriority 
MsbChar eventloop 


6.4.2 Field Documentation 
6.4.2.1 MsbObject« MsbObjectAttr::parent 


Pointer to parent object. 


This pointer must be specified to create two or more objects in one task. The display ID and window ID 
that are used by the child object are the same as the display ID and window ID of the parent object. 


6.4.2.2 void« MsbObjectAttr::display 
6.4.2.3 MsbInt MsbObjectAttr::wID 
6.4.2.4 MsbInt MsbObjectAttr::xFD 
6.4.2.5 void« MsbObjectAttr::xCancelFunc 
6.4.2.6 void* MsbObjectAttr::func 


6.4.2.7 void» MsbObjectAttr::funcData 


6.4.2.8 уоіах MsbObjectAttr::handleEvtFunc 


Event handling function to be registered. 
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Specify an event handling function to be registered. An event handling function can be registered indepen- 
dently of the callback processing function that is registered with the MsbBind() function. АП events can be 
handled with this handling function. Also the events whose count exceeds the maximum event count limit 
in one object can be handled. For all events, execute the event handling function first. Next, when the same 
event ID as that specified with the MsbBind() function is to be used, execute the callback function that was 
registered with the MsbBind() function. However, the callback processing function is not executed if the 
return value from the event handling function is МӚВ TRUE. 


6.4.2.9 void« MsbObjectAttr::handleEvtAfterFunc 


Event posthandling function to be registered. 


Specify an event posthandling function to be registered. An event posthandling function can be registered 
independently of the callback postprocessing function that is registered with the MsbBindAfter() function. 
АП events can be handled with this posthandling function. Also, the events whose count exceeds the maxi- 
mum event count limit in one object can be handled. For all events, execute the event posthandling function 
first. Next, when the same event ID as that specified with the MsbBindAfter() function is to be used, exe- 
cute the callback postprocessing function that was registered with the MsbBindAfter() function. However, 
the callback postprocessing function is not executed if the return value from the event posthandling function 
is MSB TRUE. 


6.4.2.10  void« MsbObjectAttr::handleEvtData 


User data for event handling. 


Specify the user data to be passed when the event handling function specified is called. 


6.4.2.11  void« MsbObjectAttr::handleEvtAfterData 


User data for event posthandling. 


Specify the user data that is to be passed when the event posthandling function is called. 


6.4.2.12 MsbShort MsbObjectAttr::eventNum 


Number of events to be registered. 


Specify the number of events to be registered in the object. By calling this function, the specified value 
1s set as the default value into the system definition value item (MSB_OBJECT_EVT_TABLE_MAX). To 
increase the maximum number of events usable in one object, change the value after this function is called. 


6.4.2.13 MsbShort MsbObjectAttr::object type 
6.4.2.14 MsbShort MsbObjectAttr::myObject 


Self-object communication method to be registered for asynchronous communication. 


Specify the communication method for the object on the same process (self-object). 
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6.4.2.15 MsbChar MsbObjectAttr::eventPriority 
6.4.2.16 MsbChar MsbObjectAttr::eventloop 
The documentation for this struct was generated from the following file: 


* msb.h 
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File Documentation 


7.1 ComponentOverview.h File Reference 


7.1.4 Detailed Description 


Component Programming Interface Overview Header Template for Doxygen. 


This file contains configuration information for documentation generation; it does not contain any API- 
specific information. 


Defines 


* #define COMPONENT OVERVIEW H 


7.1.22 Define Documentation 


7.1.2.4 *define COMPONENT OVERVIEW Н 
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7.2 msb.h File Reference 


Data Structures 


* struct MsbObject 


MsbObject is used to specify an object. MsbObject is the unique information that identifies a unique object 
in the system. 


* struct MsbObjectAttr 


MSB object attributes specification structure. 


* struct MsbFuncAttr 


MSB function communication atrributes for use with MsbFuncCall(). 


Defines 


* #define MsbEnvironmentCreate(ev) 


Initialization of object environmental variables. 


Typedefs 


* typedef unsigned int MsbObjectID 
The object ID (MsbObjectID) is the generic name of the unique identifiers of MsbObjects in the system. 


e typedef MsbBool(*) MsbHandleEvtFunc (MsbObject «client, MsbObject xserver, MsbLong length- 
Send, void *sendData, MsbLong lengthRecv, void *recvData, void «data, MsbInt eventID, Msb- 
Environment xev) 


Event Handler Function signature. 


e typedef Bool(*) MsbCancelFunc (XEvent xe, void «data) 


User-defined cancellation function signature. 


e typedef void(*) MsbFunc (MsbObject «client, MsbObject «server, void *sendData, void *recvData, 
void «data, MsbEnvironment жеу) 


MsbBind() callback function signature. 


Functions 


e void MsbObjectCreate (MsbObject «self, MsbObjectID objID, MsbObjectAttr жайт, int argc, char 
xxargv, MsbEnvironment жеу) 


Creation of object. 


e void MsbObjectDestroy (MsbObject «self, MsbEnvironment жеу) 


Deletion of object. 


* void MsbObjectRun (MsbObject «self, MsbEnvironment xev) 
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Execution of object. 


MsbInt MsbObjectEquals (MsbObject *obj1, MsbObject *obj2, MsbEnvironment жеу) 


Comparison of object. 


void MsbObjectRecvEvent (MsbObject «obj, MsbEnvironment жеу) 
Reception of MSB event. 


void MsbObjectAttrCreate (MsbObjectAttr жайт, MsbEnvironment xev) 


Creation of object attributes. 


void MsbObjectGetSelf (MsbObjectID objID, MsbObject x*self, MsbEnvironment жеу) 
Acquisition of self-object. 


void MsbRecvSpecificEvent (MsbObject «self, MsbFuncAttr жайт, MsbInt eventID, MsbLong Recv- 
DataLen, void *RecvData, void *«Usrdata, MsbEnvironment жеу) 


Reception of specified event name. 


void MsbExecQueueEvents (MsbObject «self, MsbEnvironment жеу) 


Processing of message queue events. 


void MsbFuncCall (MsbObject «self, MsbObject «server, MsbInt eventID, MsbLong lengthSend, 
void «argSend, MsbLong lengthRecv, void жагеКесу, MsbFuncAttr жайт, MsbEnvironment жеу) 


Transmission and response reception (synchronous communication ). 


void MsbAsyncFuncCall (MsbObject «self, MsbObject «server, MsbInt eventID, MsbLong length- 
Send, void «argSend, MsbEnvironment жеу) 


Transmission and response reception (asynchronous communication). 


void MsbObjectFuncAttrCreate (MsbFuncAttr жайт, MsbEnvironment жеу) 


Creation of communication attributes. 


void MsbBind (MsbObject «self, MsbInt eventID, MsbFunc func, void «data, MsbEnvironment 
xev) 


Registration of callback function in server. 


void MsbBindAfter (MsbObject «self, MsbInt eventID, MsbFunc func, void «data, MsbEnvironment 
xev) 


Registration of postprocessing callback function in server. 


void MsbUnbind (MsbObject «self, MsbInt eventID, MsbEnvironment жеу) 


Deletion of callback function from server. 


void MsbResolve (MsbObject «self, MsbObjectID objID, MsbObject «target, MsbEnvironment 
xev) 


Resolution of name. 


void MsbReverseResolve (MsbObject self, MsbObject x*target, MsbObjectID x*objID, Msb- 
Environment xev) 


Reverse resolution of name. 
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7.3 msb ок limo.h File Reference 


Functions 


* void MsbAddGtkSource (MsbObject «self, MsbObjectAttr жайт, MsbEnvironment жеу) 


СТК event processing receives events from MSB. 


e void MsbRemoveGtkSource (MsbObject «self, MsbEnvironment жеу) 


СТК event processing does not use MSB as event source. 
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7.4 msbsys.h File Reference 


Data Structures 


* struct MsbEnvironment 


Defines 


* #define MSB MAX DATA LENGTH (563200L) 


Maximum size (bytes) of transmission / reception data. 


* #define MSB OBJECT EVT TABLE MAX 50 


e #define М5В ЕМУ MAJOR(pev) (((MsbEnvironment«*)(pev)) — . major)) 
* #define MSB ЕМУ  MINOR(pev) ((((MsbEnvironment)(pev)) — . minor)) 


Typedefs 


typedef signed char MsbChar 
typedef signed short MsbShort 
typedef signed int MsbInt 
typedef signed long MsbLong 
typedef unsigned char MsbUchar 


typedef unsigned short MsbUshort 
typedef unsigned int MsbUint 
typedef unsigned long MsbUlong 
typedef int MsbBool 

typedef MsbShort MsbExceptionType 
typedef MsbShort MsbErrorCode 


Enumerations 


e enum ( MSB FALSE, MSB TRUE] 


e enum ( MSB FUNCCALL DIRECT = 1, MSB FUNCCALL PROTOCOL = 2 } 


The following self-object communication methods can be specified. 


* enum ( MSB NO EXCEPTION, MSB USER EXCEPTION, MSB SYSTEM EXCEPTION } 


e enum ( 


MSB 5 UNEXPECTED ТҮРЕ = 100, MSB S LISTENING FAILED, MSB 5 NO MORE - 


BINDINGS, MSB S ENTRY NOT FOUND, 


MSB 5 UNEXPECTED MSGID, МӚВ 5 SOCKMAKE FAILED, MSB. 5 UNAVAILABLE - 


ERROR, MSB 5 FIND FAILED, 


MSB 5 NO MORE MSBEVENT, MSB. 5 NONE MSBEVENT, MSB S - 
COMMUNICATION DESTROY ERROR, MSB 5 COMMUNICATION CLOSE ERROR, 


MSB C SYNC CANCEL - 120, MSB C SYNC TIMEOUT, 
MSB C SYNC PRE CANCEL, 


MSB C DATASIZE OVER, 


М5В C SYNC AFTER CANCEL, MSB С NOT EVENT CREATE, МВ М SERVICE - 


UNAVAILABLE = 140, МВ М NO PRINC NAME, 
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MSB N NO MORE BINDINGS, MSB N NO ASSIGNED ID, MSB N NO NOT EQUALS, 
MSB N UNEXPECTED OBJECT, 


MSB N NO MORE CLASSNAME, MSB N NOT CANCEL APPNAME, MSB N CLASS - 
INFO FAILD, MSB M MALLOC FAILED - 160, 


MSB M SHMGT FAILED, MSB M SHMCTL FAILED, MSB M SHMAT FAILED, MSB - 
M. SHMDT FAILED, 


МВ M SEMINIT FAILED, | MSB M SEMDESTROY FAILED, MSB M SEMWAIT - 
FAILED, MSB M SEMPOST FAILED, 


MSB M PARAMETER ERROR, MSB M ATOM ERROR, MSB M PROTOCOL ERROR, 
MSB M SOCKET RECV ERROR, 


М5В M SIGNAL SET ERROR, MSB M SIGNAL INITIALIZE ERROR, МВ M SEQ - 
ID FILE ERROR, MSB M SEQ ID QUOTA ERROR, 


MSB M MAKED OBJECT } 


7.4.1 Define Documentation 


7.4.1.4 fdefine MSB OBJECT EVT TABLE MAX 50 


Number of maximum events in an object 
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7.4.2 

7.4.2.1 
7.4.2.2 
7.4.2.3 
7.4.2.4 
7.4.2.5 
7.4.2.6 
7.4.2.7 
7.4.2.8 


7.4.2.9 


Typedef Documentation 

typedef int MsbBool 

typedef signed char MsbChar 
typedef MsbShort MsbErrorCode 
typedef MsbShort MsbExceptionType 
typedef signed int MsbInt 

typedef signed long MsbLong 

typedef signed short MsbShort 
typedef unsigned char MsbUchar 


typedef unsigned int MsbUint 


7.4.2.10 typedef unsigned long MsbUlong 


7.4.2.11 


typedef unsigned short MsbUshort 


7.4.3 Enumeration Type Documentation 


7.4.3.1 


anonymous enum 


Enumerator: 


MSB FALSE 
MSB TRUE 


7.4.3.2 


The following self-object communication methods can be specified. 


anonymous enum 


Enumerator: 


MSB FUNCCALL DIRECT Function call processing is executed, but communication between 


MSB FUNCCALL PROTOCOL Communication between processes occurs. 


processes does not occur. 
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